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DEMONSTRATING 
Both by Rule, and Figure, (as well Mathe- 


marically by exa& Calculations , as Practi- 
cally )ro fortify any Body, either Regular , Or 


Irregular. 


gHow to runne Approaches , to pierce through 
a Connterſcarfe, to make a Gallerie over a 
Mote, ro ſpring a Myne,&Cc. 


IWick many other notable matters belonging 
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The Author, to his Book: 


G Oe little Book, thine aid afford 
Vnto the Battailes ofthe Lord. 
Thy Commiſ$ion (underſtood) 

I; onely to ajsiſt the Good. 

If the Bad doe chance to draw 
. Thee to help them, *gainſt the law : 

( 4s they-may doe, *tis no doubt , | 
For what's a Handfull, *gainſt a rout ?) 
Excuſe it, with this harmleſſe jeſt , 
| 'T's the firſt time, you were preſt. 


Dedicatorie. 


Ou for whom this work was fram'd 

(In the Title Good, you are nam'd; 
Adding thereto, if it may bee 
The quinteſſence of Chivalrce ) 
| Bear it toth Field, and let it bee - 
| At Rendevous's your ( ompany.. | 

W here, for your leſſon, and your ſport , 
Joy every day may take a Fort. 
Vale. . 
A 3 


vn. 
_, 
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Tothe Author of the Enchiridion 
of Fortification. 


' A S through a ProſþetE-glaſſe reversd, we ſee 
£ X The world reduc'd to ſmaller quantitie 
And yet each objcet in its Species hold | 

A due proportion to the great ; I m bold, 

; To ſay thy Handfull doth as much compriſe, 

I As all the Volumes you Epitomile. 

; And one thing 'bove the reſt to crown thee's this, 
(Which both my friendſhip, and my knowledre ts) 
Others to ſtrengthen Polygons T find , 

Thou fortify ſt the Body ,and the Mind. 


R. M. 


SORARSRASLASSS SOD Dababd80tef 
Tohis worthy friend, 


the Authour. 


[ faig would fortifie thy praiſe 
Gainſt envy, but can find no wayes, 
But whatthy book doth ſhow: 


Thine own lies runne to thy defence, 
That neither th'Arr, nor lines, nor ſence 
Can be diſlik'd I know, 


'Mongſt men of judgement, reaſon, wir, =1 
And valour too(for whom 'twas wri: ) 4 
By which I'd have n known, 


Thoſe praiſes, which would ſeem to bc: 
Thy triends benevolenceto thee, 
Are not {o; butthine own- 


7.T. 


4a 


ELLE TALL ILL A TA LETL; 


To the Author,on his Book 
of Fortification. 


C7 I erefÞ buge Pyramids of ſtone 
1 would divulge thy praiſe and name thereon: 


But, fnce the cheaper way tis, I have took 
What I indeed ſhould give thee, from thy Book; 
Which #, 7 find in this thy glory fhines , 


Thy works though ſtrong, are tang t by ſtronger 
(lines. 
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FORTIFICATION.. 


PNAS Mbitious men,preſuming on the au- 
Per 2 thority whichthe Creator gave them 
TW overall the Creatures, and Beaſts of 
2EO&the earth ; ſought ro ground their 
| Tyranny on that principle, and-com- 
prehend all Mer under their ſubjeQion, as being 
irrationall inreſpe& ofthemſelves. But God who 
# made man,(and conſequently al men to one end, 
which is) to ſerve him, and to ſhew his '0mnips- 
tence in Creating ſo perfedta Figure, as his own 
Image in Man: to ſet adiſtance betwixt himand. 
thoſe things w-> were only formed for his #ſe; 
hath raiſed him up fromthe ground , that with 
Þ anere& and ſublime countenance, the ſecrer 
rayes,orlines of his looks might be conveyed to 
their moſt proper Cexter , and Maker, Adding 
thereunto a reaſonable Soul , ta diſtinguiſh be- 
twixt goodand its contrary : One of thereſt of 
whoſe faculties is,to know a friend from a foe; 
giving him alſo a Spirit, both to foreſee ,' and 
pre- 


Me ys 
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prevent; and a Conrage, boldly to repell any 


miſchiefe which is enſuing rowards him from 
his enemies. 


Habet & muſca ſplenem. 


And the pooreſt worm being trod on will turn 
again: How much morethenmuſt injuries, and 
affronrs offered to men, expe to be repayed in 
their own coyn! Hence it came(back'd with a 
defire ro diſtinguiſh berwixt meu & tuum) that 
people congregated,and placedtheir habitations 
in as neer a Circuit as might ſtand with conve- 
niency : thar being joyntly united in a firme 
combination, they might the better withſtand, 
and repulſe any invaſion, or uſurpation of enc- 
mies. Nor did they repoſe their whole confi- 
dence inthe dint ofthe {word alone,8& ſo conſe- 
quently be made lyable to engage man for man: 
bur fearing an over-maftering number , ſought 
rather by al means ro fortifie,and make ſtrong al 
ſuch their Situarions,by Stratagemicall-Circum- 
munitions. The which art the firſt (asar this pre- 
ſent amongſt the Indians) were nothing elſe bur 
Piles driven into the ground in manner of an 
Impdlement. But Experience (the Corredrix of all 
Capriccio's taught them that their impalements 
of wood were not able to reſiſt fire, and divers 
other inconveniencies which might acciden- 
rally befall them: Wherefore neceflity "— 

| them 
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of FORTIFICATION 
them to know,that wals made of Stone,Brick, or 
Earth,nauſt needs excel thisrheir way of fortify- 


ing.Then were they long in uſe;uncil ſuch rime, 
as their imperfeRions alſo by ſad experiences 


Y were made known + And, that by the force of 


Engines they were divers wayes attempted, ye 
many times | ar we wen; and emolifhed;which 
cauſed them from time totime,ro ſeek remedies 
for thoſe defe&ts. For firſt of all, perceivi 
that their wals withour addirionall props , no. 
defences, were ſubjectto be beaten down with 
Rams , and other ſuch like ancient warlike En- 
gines, now,long time ſince out of uſe; they pla- 
cedinthe front of their wals, divers Spurs and 
Roundles,to hinder the beating of them down: 
And onthe inward ſide, they gave them a Ta/ad 
or {ſlooping, which increaſed them inthickneſſe 
towards the bottome, inmanner of the fide of a 
Pyramis ; thereby enabling them the better to 
reſiſt the violence of thoſe Engines. Then ſe- 
condly, theſe wals were made in divers formes, 
and firſt ina Round : whichthough it was held 
to be the ſtrongeſt, ( becauſe the force of 
the Engine did rather ſeeme to ſettle the 
ſones cloſer » (in regard the Exteriour Circle 
was greater then the Interiour) thenany way 
looſen, or break them, bur by greatlabour, and 
with much difficulty) yer on the contrary, Ap- 
proaches being made up unto them , it was im- 


poſlible 


4 ENCHIRIDION. 
poſlible to diſcover and flankeall parts thereof, 
which gave great advantage to the enemy, to 
ſcale, or myne uninterrupted. So thar after- 
wards they were reduced into a Square forme, 
with Redouts onthe Angles , which might flank 
and defend the Curtaizs, making them alſo de- 
mi-circles, With angles exteriour and interiour. 
And laſtly, thoſe ſquare Redouts on the Areles of 
the Polygor's, were altered toa triangular forme 
(uſed ar this day under the Terme of Bulwarkes) 
on the one fide, that their bulke might the ber- 
ter reſiſt the furious force of the Cannon : and 
onthe other ſide, that they might bethe more 
capablerto defend themſelves, by diſcovering 
every part of the wall, eventothe very founda- 
tion, orſuperficies of the water, if it be invironed 
cherewith : The which in all Fortifications is 
very behoovefull;for how canthoſe men be in- 
terrupted ro myne, or ſcale a work, who are not 
ſeen ? And as«the invention and practice is 
grown to the higheſt degree in theſe our days, 
both foratrempring and defending , by reaſon 
of the long experience of the wars in many 
neighbouring parts; ſo eſpecially in the Low- 
countries , the manner of whole Fortifications is 
conceived, ( and generally approved of )to be 
rhe exacteſt, ſtrongeſt, and perfeeſt works that 
can be invented. Therefore have choſen ; and 


pickt outthe moſt ſelec, and choice flowers (of 
thoſe 
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of FoRTIFICATION, © 
thoſe many which have been gathered our of 
that great nurſery of Martial diſcipline , by $4- 
muel Maralois,8 others of great skill therein,and 
profound Mathematicians , direQted ro themoſt 
neceſſary by mine own experience) as it were 
into one handful.ro delight & adorn the nbbler 
ſpirits of theſe our times. By whoſe induſtry 
they (being tranſplanted ) may flouriſh in this 
Country, and detend them here with: the ſame 
immunity,as where they firſt did ſpring:where- 
fore that I may lead you on 2radatim rd the 
knowledge of fortification, T hold it moſticon- 
venient in the firſt place to explaine unto you 
che names,& proper Terms of the ſeverall Lines, 
and Angles therein compriſed...” The which I 
have here following moſt plainly demonſtrated 
by the letters of the Alphabet , as well on the 
Ichnographie,or ground-plot,in the 3. Plate,which 
is the firſt expoſitor thereof ; as alſo by*+rhie Fi- 
gare marked Profile 2. inthe 4.-Plate, which are 
as followeth. | => 


Ichnographie, 1. or ground-plot on 
| the third Plate, Q 


A. the Polygon. | A 
N. 0. the fide of the Pol. 7 
N. D. the line of the Gorge. i 


D, C. the line of the Flanke. 
B, N, the Capitall line, | B, C. 


EN( HIRIDION. 
B.C. 9Q.R. the moare. 

P. the Raveline, or * moone. 
9. the Covert-way. 

T. S. the Parapet»thereof. 
B. I. theline of defence. 

D. X. the Curtaine. 

XK. F. the Paraper. Y 

K. M. the Rampart. | f 
A. N, the Semi-diameter. t 
F.C. the Flanke lengthened. 

C. D. N, the Angle forming the flanke. 

B. C. D. the Angle of the ſhoulder. 


orthographie, or Profile. 2's: in 
the 4. Plate, thus. 


5 rw ds >, 


A. B. the foot, ar Baſis of the Rampart. 
G. H. the height of the Ramparr. . 
FM. B. the Talud, or floope of the infile of 
the Rampart. 
A. T. the Talud, or Scarfe, of the outfide 
| of the Rampart. | 
D. the foot of the Paraper. 
D. F. the Paraper it ſelf. 
D. F. the foot banke. 
F.G. the terra plaine , or breadth of the 
Rampart. 
K. A. the way for the rounds, or the Falſe-j g 
bray. | 
M,N, the Þ-. 


f 


of FORTIFICATION. ” 
M. N, the Scarfe. . 
N.0. the Moate., 

0. P. the Counter-ſcarfe. 

P. 9. the Covert-way. 

R. 9. the foot bankethereof. 

R. S.T. the Parapet of the Covert-way. 


Some termes may —_— be omitted intheſe 
figures which intheir dueand proper places ſhal 
be explained. | | 


Note. 


That the more Azelesthe Polygon or body re- 
quired to be fortifyed conſiſts of, the ſtronger it 
will be, for the more obtuſe the angles of yonr 
Bulwarksare (which are called the Angles flan- 
ked) the better it is, and the Angles flanking 
are the more ſharp. 


Now to encreaſe proportionably the Angles 
of the Bulwarkes, according as the 


Angle of the Polygon augmenteth; you 
muſt 


Takethe halfoftheir Angles(viz.the Polygon's) 
andadde thereunto 15 degrees, the ſum will be 
the Angle of the Bulwark. 

Then ſubſtra&-the angle of the Bulwarke, 
from the Ang/c of the Polygon, the remainder 

| [+ 


— 
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1s tHe double of the angle flanking Interiour. 

The which double being ſubſtrated from 
180 degrees, there will remain the angle flan- 
king Exterior, called the Tenazle. 

Kade to the angle flanking Tzteriovr , go de- 


grees, and that gives you the Angle of the 
ſhoulder. 


| Tofimdout the Angle of any Polygon. 

Let 2 be a common number to ſubſtra from 
the Angles of any Polygon. 

Then multiply the remainder by 2, and thar 
gives the number of Right- Angles contained in 
any Polygonv. The which ſumme being mulri- 
plyed by go, and divided by the number of the 
Angles of the Polyzoz, gives the degrees of each 
Angle contained inthe Polygon, 


As for Example. 
5. angles of a Pentagon, 
Z. 


Remains 3. 

Produet. 6. | 
90. degrees, | 
708. degrees. Being the extent of an 
- Angle of a Pentagon. | 
This way of Calculating the Angles ofa, Po+ 
lyzon(fet dowii by Maralois) I have more plainly 
TY exemplified 
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exemplified, both for the underſtanding , and 
memory,as followeth, viz. 

5. Anglesin a Pentagon. 

7; deducted, | 

3 remains, which multiplyed by 


2, 

5. isthe Produc, which is the ſumme ofthe 
Right-angles containedinthe 5 Angles 
of a Pextagon, and that being multiplyed 
b 

.99. produceth i 

540, Which being divided by 5 (the number of 
the Angles of the Polygon ) produceth, 

108. which is the degree of the Angle of a Pen- 
tagon. 

By this rule the ſaine effe& is wrought in all 
the Bodies, evento a Dodecagon, or Figureof 

12 Angles,or farther. | -, 

- Becauſe I know many Gentlemen(to whom 

I defirethis work may be advantageous) are not , 

very well skill'd in the Mathematicks , nor of 

great knowledge in Geometry : To make the 
knowledge of Forti fication the more capable un- 
torhem,I choughr it notamiſſe in the firſt place, 
to demonſtrate unto them , how to deſcribe the 
Polygons themſelves , ere 1 proceeded to.-the - 
Fortifying thereof; 8 that two manner of ways, .: 


FS. is exemplifyed by the figures in the firſt. 


PMatc,and firſt of all, . 
{\ LATS 
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Prarte Ll. Te," "Dy 


In a Circle given to deſcribe Y. 
any laterall Polygon, 


- As 1: Ina Circle given to deſcribe an Equi- 
_ lateralſrriangle. | 

Let A. B.C. be a Circle given, draw the Di- 
amerer A. C, and from the point A. to 6G. ſer the 
' Semi-diameter,then draw the line G. C. and that 
ſhall be one ſide of an equilaterall Triangle ſub- 
rending that Circle. 


. 2'y A Square, 


. Draw two Diameters thar ſhall cut each o0- 
ther at Right-angles inthe Center D, andtheir 
extents ſhall divide that Circle into 4 parts, as 
the lines A. B. and B, E. demonſtrate. 


3's A Pentagon, or Figure of 5 angles. 


' Divide the Semi-diameter into 2 parts at Z, 
fixe there one point of your Compaſle , extend- 
ing the otherto B, then markthar diſtance upon 
your diameter at F,and draw the line F, B. and 
char ſhall be a ſide of a Pextagon,lubrending thar 


4A] 


Circds. - .. 


; To deQribe 238k to con 
| any Por. wohose ſides mus* bl 
anbwerable to aline ven. 


__— 
MN 
»% 
WU 
\ 


lll In aCirxcie given, to deltribe | 
b ' any laterall Porrcon. | 


6 Faber +. alias Mam any —_—— 
* 


XUM 


Or FoRTtiFiCcaATIoNn mW 
 4'y A Hexagon 


Is divided with the ſame diſtance of the 
Compaſſe wherewith the Circle was deſcribed, 


as the line A.G, 
5'y A Heptagon. 


Draw the ſide of a Hexagon,(being a Semi-di- 
ameter)from A.ro G. and on the middle thereof 
ere a Perpendicular, (as the line 3 4.) andthar 
from the Baſis 4.9. ro the Center D. ſhall con- 
taina line equall to the {ide of a Heptagor ſub- 
tending that Circle. 


6'y An 0ogon. 


From the Center D. cut the line B. C. at 
right angles, then draw the line 8 C. and that 
ſhall be equallro the ſide of an 0angular figure 
compriſed in that Circle, | 


"7's An Emnneagon, or figure conſiſting 
, of 9 Angles. | 


Having cut the fide of the Hexagon, A.G. in- 
to 2 equall patts, divide one half of that SeRtion 
of the Circle which is cur off by the line 4.G. 
mr 3 parts, Andgive one part thereof to the 
other half ofthe Section,and draw the line 2 4. = 

;  Bz which "3 


12  ENCHIRIDION 
which ſhall bea fide of an Enneagon to be de- 
{cribed in that Circle, 


8'y: A Decazon, or Figure of 10 An- 
gles, and fides. 


Divide the Semi-dimeter into 2 parts at E, 
(as was ſhewed for the Pentagon) andtheline | 
_ F.D. ſhall be the {ide of a Decagon to be contai- 
ned in that Circle, - 


Secondly, To deſcribe a C ircle to contain 
any Polygon whoſe fides muſt be an- 
ſwerable roa line given. 


Ler 4. B. bea line given, then with thar di- 
ſtance deſcribe the equilateral Triangle A.B.C. | 
then inthe Center C. draw the Circumference 
to which the Semi-diameter C, (being the mid- 
dle prick'd line) extends making A B. (the line 
eiven) a fide of a Hexagon, ſibrending that 
Circle, } 

Thendivide that Seftion or part of the Cir- 
cle which is cur off by the line A. B. into 6 e- 
quall parts, placing one partrhereof onthe Per- 
pendicular belowrthe Center C. which ſhall be | 
the Center of a Circumference that ſhall con- | 
taina Pentagon, whoſe ſides ſhall be equall ro 
4.B.che line given; as the lower prick'd line 
(from 
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(from the Center 5. being the Semi-diameter 
( thereof) demonſtrates. 

Place alſo one part above the Center C. and 
that.ſhall prove to bea Centerto a Circle which 
ſhall be capable of a Heptazon,the ſides of which 
ſhall be each, of them equall torhe line given 
14.3. asthe extent ofthe uppermoſtprick'd line 

| 3from the Center 7. plainly points forth, 
"| ; Andſoadding part after part upwards, num» | 
bring them fromthe Center C. as 5,6,7,8,9,10, 
,11,&c. each point will be a-Center(thar if you 
extend your Compaſſes to cutat A.and B. ) to 
deſcribe a Circle capable ofa Polygon of ſo ma- 
ny Angles as is inſcribed on the {everall Cen- 
ters, making the line A. B. equallto the ſides of 
each Polygon as was required. 

Now I ſhall proceed to the Fortification of 
theſe ſeverall Polygons. 
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Plate II. 


To fortify an Equilaterall Triangle. p13 


Ler A. B. C. be a Triangle givento be forti- 
fyed, divide one fide thereof (as A. B.) into 8e- 
quall parts, give 4 parts tothe Curtain; and 2 to 
each Gorge, andatthe extent of each end ofthe 
Curtain, erect the Flankeg perpendicular ro the 
Curtain,giving them one part,as D. F.and F.g. 
then draw the line C. D. fromthe Angle of the 
Shoulder to the Angle of the Polygon; alſo 
draw the lines, E.F. and z.h. andthat propor- | 
tions out the Angle of the Shoulder , and the | 
Angle flanked,and conſequently the whole Bul- 
warke. 
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Picartre II]. 
A Square Fortreſle. 


Let there be a Square Fortreſſe A. divide the | 
line N.0. into 6 parts, give D. I. the Curtaine, |, 
4 ofthem, the Flankes, C.D. and F. I. each of 
them one part, the Gorges D. MN. and 7.0. one| 
part alſo; then the line of defence running from 

the angle ofthe Flanke T. and cutting ar the ex- 
rent of the other flank on the angle of the ſhoul- 

der at C. cuts the Semi-diameter M, B. at B, for- 


ming the face of the Bulwark,8c. as the figure 
ſheweth. 
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Prarte IV. 


To fortify a Pentagon, or figure of 
five Angles,and ſides. 


8 


Inthe Pentagon, or Fortreſſe with 5 Bulwarks, 
let the line k, /. be 63 rods, and divided into7 e- 
quall parts, whereof the Capitall line /. e. is two 
parts, excepting one fift part of one of thoſe 
parts. Alſothe Capitall linek. 4. and at the di- 
ſtance of two of thoſe parts, at each end of the 
line, as from &.to 2, and. to 5, let fall perpen- 
diculars onthe line A. E. as the Flankes 2 B, 
and 5 D. thenon the Angles k. and /. place the 
Angle ofthe Bulwarke;(which is alſo called the 
Angle flanked) 69 degrees according to the pre- 
cedent Rules. Andrhart ſhall cur off the flanke 
at F. and bring the line of defence in towards 
the middle of the Curtain, asat C. allowing 
good room for firing. 

The profile on this plate , is accommodated 
with letters for the explanation of the Termes of 
Fortification , and nor denored with dimenſions 
as the ſequent are, yet is the ſhape ſufficient in- 
formation for the ingenious. 
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Plate V. 
To fortify a Hexagon. 


Deſcribe a Circle , (as the Semi-circleC. 4 
B. Þ.)and therein with the diſtance of the Se 
mi-diameter,deſcribe a Hexagos, and divide the 
line A. 3. (one of the ſides of the Hexagon) inte 
7 parts, andat the line F. being one part there 
of, ler fall a perpendicular , which cutting t 
Semi-diameter at 7, gives the length of the Ca 
pitall line. Alſoat E. and e. let fall perpend: 
culars,and they ſhall proportion our the lines 0 
the Flankes, and the length of the Currtaine. 
Then onthe points A.,and B. deſcribe the An 
gles of the Bulwarkes, according to the forme 
Rules of calculating ( being 82 degrees and; 


and that cauſeth the lines of defence to come inſt. 


onthe Curtaine at LT. and 2M. allowing good 
room to fire. Laſtly, draw another Circle from 
7, through &. and ſo you ſhall fndrhe reſt of the 
ſidesof the Polygon. And conſequently the ref: 
of the Bulwarkes in the ſame manner. 
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PLlartE VI. 
To fortify a Heptagon.' 


Divide the line A.B. into 15 parts, and at the 
diſtance of 4 parts thereof, from the extents 4, 
and B, let fall perpendiculars, as the lines 4 C. & 
I1 D, each 4 parts in length, the baſis of the ob- 
long being drawn and extended tothe Semi-di- 
ameters,marks out the Centers of the Bulwarks 
atE.and F, then on the Angles A. and B. de- 
ſcribe the Angles of the Bulwarke of a Heptagon 
(being 79 degrees and; ) & thar ſhall form your 
Bulwarks, the Angles of the Shoulders , and 
the length of the Flankes. 
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Plate VII. 
To fortify an Ofogon. 


Divide the line A. B. into 7 equall parts , al 
low three parts thereof for the lengrh of the 
Curtain, and two parts at each end , Þr the ex- 
tention of the flankes, which are thus ro be 
found. Ar the diſtance of two parts from each 
end of the line ſo divided A. B. draw down two 
lines perpendicular tothe ſaidline A. B. and at 
the length of rwo parts placed on the lines 2 C, 
and 5 4. cloſe up the ſquare, 2, 5, C. D. the ba- 
ſis whereof C. D. being protracted to the Semi- 
diameters,will cut at e, and f. ( as before) ma- 
king them the Centers of the Bulwarks ; then 
on the points A. and B. deſcribe Angles of a 
Bulwarke of an 0920» , as the former rule of 
Calculating directs,8 that wil give you the An- 
ele of the Shoulder,andrhe length of the Flank, 
&c. as the figure moſt plainly demonſtrates. 

The outer Horn-works, Ravelines , Halfe- 
moons, and Counterſcarfes, deſcribed with this 


figure of the 0F0zon, areto be addedto any of 


the other Fortreſles in the ſame kind, according 
tothe diſcretion of the Engineer, and as the ne- 
ceſlity of theplace requires. 

Theſe eight deſcriptions ſhall ſuffice for a 
direction 
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dire&tion to fortifie Regular Polygons. If further 
occaſion proffer it ſelf, I conceive the precedent 
rule of calculating,(extending toall Figures, of 
how many Angles ſoever ) with the experience 


O . . . 
others facile to the ingenious. 


An exat# Table of Calculations, 


For the deſigning of Forts, and 
regular Bulwarkes , from a 
Foure-[quare to a Dodecagon. 


Ina Foure-ſquare« 


eained by the ſtudy of theſe eight, will make allſ 


Deg, 

The «Angle of the Polygon, g6 

The Angle of the Bulwarke, be 
The Angle ofthe Center, ge 
Angle flanking Exterior, called the T enaile, = 
Angle flanking Interior. o1 
Angle of the Shoulder. 105 

A Pentagon or five Avgled Fortreſle, - 

The angle of the Pol, x0] 
The angle of the Center, 07 
T 


XU 


The ang, of the Bul. called the Ang. flanked. 
The wn, foing Teri 


eAng, flanking E xterionr. 


Ang, of the Shoulder, 
A Hexagon, 


The ang, of the Pol, 


The ang, of the (enter. 
The ang. flanked. 
The ang. flankjng Exterlour. 


The an akin Interiowr, 
Showl = S 


A Heptagon. 


Ang og, of the Pol, 

Ang, of the Center. 
Ang. flanked. 

-% 6 nam or T enaile, 
Ang, flaxking Interiour, 
Shoulder. 


An Octogon, 


Ang. of the Pol, 
Of [4 he Center, 
wy of the Bulwark, 
ng. flanking Exterionr, 
Interjour, 


g oonlder, 


Cx 
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17, 
069, 
oI95 
I4T 
199 x 


Deg, 
120 
065 
075 


35. 
0224 


t125 


' Deg, 
2285 
Ofly 3 
079 5 
1305 


024 :7 
m4 5 


Deg, 


135 
045 

082 ! 
127; 
©263 
116; 


23 -EN(HIRIDION 


= | An Enneagone. 


Deg; 
eAngle of the Pol, 140 
Zi Center, ©40 
: Avg, of the B ulwark, O85 
| Avg, flankmg Exterionr, 125 
| Interionr, O27; 
| Shoulder. 117;h 
A Decagon. 
Deg, 
eAvgle Pol, I 44 
Center, 036 
Bulwark., o87 
Angle flanking Exterionr, or Tenaile, I23 
Interionr, 0285 
Shoulder, 118; 
An Undecagon. 
Deg. 
Angie of the Polygon, ._ : 147 & 
LAng, of the Center. 032 5 
Angle flanked, or Þ alwark:. 088 7; 
Angle flanking Exterionr, 12I 5 
Interiour, 0295; 
Shoulder, 


An 


> 
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A Dodecagon. 


ep, 

A Deg» 

4o || Angie of the Pol, | 150 

8 of the Center. 030 

25 Ang. of the Bulwark, | O90 

27: Avg, flanking Exteriony. 120 

177 Interionr,, 030 
Shenlder. 120 

So far being as much as is probable to Be . 

eg, uſed, 

+4 

z6 

7 


23 | It follows now that Texplain the deſcription 
of one thar is Irregalar, that is, confiſting of un- 
# [equall fides and Angles, by which you may be 
O_ to fortifie any 1rreeular forme what- 
oever. 
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Pratt VIII. 


| To fortifie a forme Irregular. 


— Todemonſtratethis, let the Irregular Pexta- 
gon, A,B,C,D, E. be the ground whereon to 
 workit, the fide A, B, being 720 foot, the fide 
B, C, 491 foot, the ſide C, D, 657 foot, D, E, 
604 foor, and the fide E, A, 773 foot,the which 
figure being drawn according to theſe {everall 
dimenſions, by that Geometricall Inſtrument, 
the 2444rant, examine how many degrees each 
Angle doth contain. Let us firſt endeavour to 
fortifie one Angle thereof, to witthe Angle 4. 
The Angle A. contains 120 degrees , which 
is the ſame with the Angle of a Hexagon, and 
therefore this Angle requires to be fortified in 
the ſame manner as an Angle of a Hexagon. But 
It isto be|regulated proportionable to the leſſer 
Curtain, which inthe Hexagon containes goo 
foot, the Gorze 180 foot, and the Flaxk 140. 
Then by the Rule of Three put the queſtion; 
If the Curtain being 90o foot long, gives 180 
for the Gorge ; how many ſhall 720 toot give? 
afid {o ſhall you find 144 foor for the length of 
the Gorge,as is here denoted. 
Again, If goo foot Curtaine gives 140 foot 
Flank ; what gives 720. foot 2 So ſhall you find 
I 12» 
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112 foot to be the length of the Flanke. 

And again, 900 foot Currtaine, gives 380 for 
the Face ; what gives 720 foot? and we find 
304- foot. | | 

Theangle B. contains 88. degrees, and:, and 
is neareſt in contents toa 2uadrate , wherefore 
the Bulwarke to be placed rhereon, muſt be in 
form like unto thar of the foure-ſquare, being 
guided by theſhorreſt Curtain, and ſorthe reſt, 
werethey never ſo many. And though this fi- 
gureconſiſts bur of tew , yet they are too many 


ro be all demonſtrated in this ſhort intended 
diſcourſe, 


Onthe ſame Prarms 8s, 


Is figured ſeverall ſizes of Gabions, or Can- 
non-baskets, which being filled with earth are 
often uſed in theplace of a Parapet,on Batteries: 
they are placed a little diſtance one from the 0- 
ther, for the Cannonto play out berween. And 
ſometimes inthe Field they are ſet one behinde. 
another, as the figure B. inthe 12 Plate demon- 
ſtrates. | 

There are uſually three ſortsof Gabions, the 
meaneſt and ordinary,are 6 foothigh, and z foor 
over, the middle {ize 7 foot high, and 5 in Dia- 
meter, and the greateſt whichare called double 
Gabions, are 10 foot high,and 7 foot wide, as in 
the figures are expreſſed. CS WM 
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On the ſamePrars 8. | 


There isalſo expreſſed the form of the Pall;- 
ſadees, wherewith the Avenues, or entrances of | 
quarters (in the night ſeaſon) are ſecured : be- 
ing driven into the earth three or four rows of 
them, cloſe one behind another, to the height of 
3 foot, or 3 footand an halfe. The firſt and out- 
moſt row muſt be driven in deepeſt , that the 
Iron-ſpikes of the next may entanglethem in 
that manner, that they may not be drawn forth . 
by any aſſailant. They ar2 commonly made of 
good ſpars ſometwo inches and an half india- 
meter, and about five or fix foot high : headed 
with Iron at the points , for the eaſier piercing 
of the ground. They have 3 grear ſpikes, or 
Nailes ofTron driven through them inthertop, 
which are abour $ or 9 inches long , in manner 
and formas the figure doth ſhewunto you. 
But the Avenues of ſetled Garriſons,are moſt 
frequently ſecured by Turn-pikes, in the firſt 
place of defence, or oppoſition. Andrhey are 
madeas is deſcribed by the figure marked E. in 
the next plate, | | 
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PraTts IX. 
The Figure marked 


A. 


Preſents the form of a Saucidge, the uſe ther- 
of is, to ſecure the foundations of Workes in 
Mooriſh and Quagmiry grounds, rhey are made 
as followeth. | 

Firſt you muſt drive ſtakes of a competent 
length, and ar a reaſonable diſtance , as your 
Saucidges, either for theirgreatneſſe , or {mal- 
neſſe ſhall require. Eirher one foor high, 1 foot 
and :, or ſometimes two foot in height. 

Then between theſe ſtakes you muſt depreſs 
bundles of {mall bruſh wood , bound faſt toge- 
cher: Filling them inthe midſt with brick-bars, 
if you would ſinke them ina River ; but with 
earth,if you intend them a foundation in a Moat 
all along the ſaid Work. 

If any water beat impetuouſly on any part of 
your Works, or that your ground be ſandy,and 
your Moart of that depth thar it be filled with 
water : all ſuch Workes muſt be faced with 
ſuch Saucidges , to hinder the waters conca- 
vations, for want of which I have ſeen great 
parts of Works Calve ere they were finiſhed. 
B Par? 


| 


Ley 3d 


——=— www, Q 4+ © I my 


a oe a ww ac acc a. oo a: nd 


_ of ForRTIFiCcaTION. 35 


B, Pilatrun a 


Demonſtrates the ſecrer i ſods 
1 


iathe raiſingof a Parapet, The baſis or under- 
ſides thereof lie levell, and their taprings are 
made up and level'd inwardly with earth , by 
which means the earthand the ſods cometoin- 
corporate , and becomeas one; the which if 
the ſods were ofa like thickneſſe throughour, 
would make a ſtraight joynt , from the top ro 
the bottome of the Parapet. The which in a 
ſhort time would ſeparate from the main Coare 
of the Parapet : as I have ſeen it in ſome places. 


C. Prares 9g. 


Is a Triangular inſtrument very expedient (in 
the laying of the turffes)to give each Rampart, 
Cartaip,or Parapet,its due Talud,or floop.lrt is ro 
be made of Wainſcot , or good Oaken board, 
that is clean from knots; making the longeſt 
fide thereof, ſome g-or 4 foot in lengrh,hangin 
thereon a Plummet , whole line being parallel 
co the {ide of your inſtrument, directs the Per- 
pendicular, the upper {ide may be protracted, or 
contracted , according tothe Talud, or ſloop 
r2quired, 

D. Prary 
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De Prarn® 9. 
Shows the ſhape of the ſod, or turffe it ſelf, 


which ts ordinarily 4 or 5 inches thick at the 
head; the breadth is to be 15 inches or there- 
abouts, and they are 14 or 15 inches long, dimi- 
niſhing-inward forthe reaſon aforeſaid. In the 
_ thelaying of the turffes care muſt be taken to 
break the upright joynts , which (ro ſpeake' 
workman-like) is, to make good bond, the 
bond and ſtrength of the work conſiſting much 
therein. 


E, PLATE 9. 


Tomakea Tu rn-pike. 


You muſt take a round Sparre of wood, 
{ome 12 or 13 foot long, and halfe a foot dia- 
meter. Divide the Circumference thereof in- 
co 3 equall parts, and ſtrike 3 lines Perperd:- 
calarly along the peece. Then divide the ſaid 
peece lenzth-ways into ſo many parts, as that 
the {a1d diviſions be not above 3 or 4 inches 
aſunder. At which ſeverall diviſions you muſt 
bore holes through the peece, one under ano- 
tzer, bur {o alternately that they paſſe not one 
Larough the orher, And therein ( to wit ) in 
every 
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Bevery hole ſhall you faſten a Demi-pike of 6 foor 
in length, headed with Iron ar both ends: the 
which being faſtned ro rhe Sparre juſt in the 
midſt, their points will extend roa Hexangular 
Figure. They are of very good uſe for defence 
againſt horſe. 

The ſame may be alſo made to runne upon 
wheeles, and are neceſſary toſtop a paſſage into 
the Campe ', to ſtand ar the entrance into a 
work, or upona gap of a work, 
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PraTe X. 


How to fortifie a Square-Fortreſſe 
 witha Tenaile. 


Of Square Fortreſſes, thoſe ( in my opinion) 
whoſe Angles of the ſquares are ſo far diftan,ſ 
that they ſhall need a Bulwark in the midſt off 
the Curtain, areto be fortified with a Teyaile, 
which is: (in ſtead of placing the ſquare-poin- 
ted Bulwarkes on the Angles of the Polygon, (as 
is before demonſtrated ) ro make the Angles 
B,C,D. F,G,H. K,L,M,ando,P, 9, inthe 
middeſt of the fides of the ſquare , A, EF, 
N, 1. ſo that the lines which forme the Te- 
nailes be all alike amongſt themſelves ; as, 
4,B,C,D,E,F,GzH,1,K,L,M,N,O, P, and 
2, and the Angles alſo equall one unto the 
other, which is done by drawing the 2 dia- 
gonall lines A, 1,and N, E; which cut through 
each other in the Center R. Thenplacing one 
foot of your Compaſſe in A, and extendin 
the other to R. deſcribe the Arch D, 0, we. 
withthe ſame diſtance B, HY, F,M, K, 9 , and 
finally having made the Angles D, C, 8, Io 
cles and the reſt : rhe Angles of each Tenaile do 
form a figure 0Fangular , confiſting all of 


Right-angles, which afterwards may be made 
Angle 
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| Angles of a Bulwarke , ifit be required to be 
converted into a Fort-Royall. If that the di- 
ſtance from angle to angle be large enough in 
extent, that is toſay , of 60 rodin length, and 
upwards to 80, otherwiſe it carinot attaine to 
ſuch perfe&ion, as to be a Fort-Royall. Bur if 
n)| fo be the diſtance of Angles be . capable of a 
nt} perfe& fortification , then you may make the 
off Plot as followerh, . 


le 

n- In the ſame, Prarnu X. 

'as 

les} To convert a Square Fortreſle, for- 
he merly fortified with a Texaile, 

E, into a Fort-Royall. 

'e- | 


as, Let thelinee. g. be drawn, and divide itinto 
nd 3 <quall parts. Place 2 of thoſe parts upon the 
heſ line #, 0G, as here at S. And from the points 
1a-f S, and I, of the diſtances 7,G, andG,S, alter- 
nate , ſhall bee made the Arches which cue 
through one another ar the point 4, by which 
the line G, 4. being drawn , where the ſame 
cutteth the line A, I, at the point 2, will be 
proportioned our the line 1, 2, forthe face of 
the Bulwark. To finde the Flankes, the Angle 
X.7Y.1, muſt be made of 4o degrees, by the 
line X. Y. paſſing through the point 2, and cut- 
ting the Diagonall 7, R, in the point X, m_ 
A 
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ſhall berhe Center of the Bulwark. Through 
which a line being drawn, parallel to 1,G, as i; 
theline X. X. And fromthe point 2, a perpendi. 
cular being ler fall upon it, as y. 2,'you ſhal 
haveall the eſſentiall parts of this fortification, 
wiz.1T 2.the face, 2 y. the Flanke, y. x. the line 
of rhe Gorge, Z. 7. the line of defence flanking, 

And becauſe that in ſuch places no Falſe 
brayes can be made without great expenſe, in 
regardthey muſt be made on the ourfide of the 
Ramparts, andalſo on the other fide of the Moat 
muſt neceſſarily be made a Covert-way , accor- 
ding to our former plots, and profiles in default 
whereof, that your men may give the better re- 
ſiftance to the aſlailants, as appeareth by rhe 
figure. | | 


A. PLATE 10s, 


You may make a good Parapet ( which hall 
runne down {looping ) being about 20, or 
24 foot thick, with traverſes between h. and 
5. riſing one above another, behind which 
you may lodge Mulquetiers -very conveni- 
ently. As allo 2 peeces of Ordnance, from 
whence -( inſtead of Caſematrs ) you may beat 
ypon ( and break) the. enemies gallery when 
he ſhall offer to pur it into the Moat. And 

| many 
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many more conveniences will ariſe in defen- 
ling any breach in the Bulwarke more then if 
here were a Falſe-bray, as the figure demon- 
trares, and the ingenious may eafily diſcern, 
by laying the point 7. and the point G. in the 
figure 4. onthe point 7. and the point g. in 
he other Figure. 
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PraTe XI. 
A. 


Shevws to run Approaches toa Fort, 


When you intend to myne undereither Bul-[y; 
warke, or both; you ought not to break groundſy 
no nearer then within muſquet ſhot, or at the 
fartheſt, as far as a harque-buſle can reach : Aty, 
your firſt entrance into the Trenches , or Ap4y; 
proaches, ye make a ſquare Work or two,calledþje 
Redoubrs , being diſtant one from anothe 
ſome 40 or 50 rod. In them you muſt place, 
ſtrong guards ; to the end, thar if rhe enemy, þ 
ſhould {ally out upon the Trenches, that by rhe; 
ſame they may be beaten back. Every fidetherjy 
of ought to be 4 or 5 or at the moſt 6 rodfjef 
and the ditch broadand deep as neceſſity ſhally, 
require. Theſe Redoubrs ought to be madeſf,, 
tharthe 2 oppoſite Angles may enfile the faiþ, 
T rench,as appears by the figure— Y 
| tne 
he 


1 FLATS IT. 


| Þla! 
For then the ſaid Trenches will not only life, 
open unto it , but alſo one may diſcover thi ip 
fields round about it. Id 


Demon 
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Demonſtration, | 
4. is a fortreſſe tobe approached unto by 
trenches, P. 9.are two Bulwarks, a. is the be- 
zinning of the Approaches: A.3. the firſt trench 
orline ; where the Pioners break ground, car- 
ried: in ſuch. a- manner towards the Angle R. 
that if the line were lengthned , it would runne 
1)-fyichour the point R. Inthe Angle B. muſt be 
nd}nade a Court of guard , for the aſſurance of 
hd:hoſe which guard the trenches. From B. to- 
wards the Angle S. is made a line, which is 
Irawn in the ſame manner, that ifit be length- 
ied, will fall.on the out-ſide of the Bulwarke 
9. which is continued as farre ; as to the Pa- 
Apt of the Covert-way, ati. where'one begins 
t Myne to blow up the Counterſcarfe , that ye 
hfnay come to the brinke ofthe Moat. From D. 
ers drawn the line E. X.-tothe ſame purpole as 
odRefore: and to be the better aſſured of the en- 
loſure X. E.7. Berween K. E. and 7. E. ( be- 
Cre you come to pierce through with your 
agppe ) you oughtto makethe lines L.0.and 
#, M. that from thence you may give fire on 
tne enemies Muſquetiers , ſetting along upon 
eſe lines Muſquer baskets, that you may 
lay continually upon the beſteged , that un- 
' cer the favour thereof, you my advance your 
Ups rowards the faces R. T. and 7. S. as the 
ud figure ſhews. | 
on D 3 B. PLATE 
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B. Prartrs it. 


Is the Ichnographie, or ground-deſcription of 
a battery,which are commonly madewhen the 
trenches of Approach are begun , that under 
the favour thereof, your men may work for- 
ward with the more fafety , and hinder the 
enemies falling out upon them, which would 
much for-{low your work. Theſe batteries, 
and plat-forms are made according to the great- 
neſſe, and number of your Peeces; for a Demi- 
cannon being ſhorter then the whole, of ne- 
ceſlity the plat-form of the one, muſt be longer, 
and deeper then tharof the other: And ſeein 
a whole Cannon, being mounted on its Carri 
age, is ſome 16 or 18 foot long, it is evi- 
dent, that the batteries ought to be made fo 
recoyling ar leaſt 10 or 12 foot longer, maki 
together 28 or 3o foot, the firſt 12 or 14fo 
muſt be planked, and the reſt floored with 
hurdles. The dimenſions on this figure pla 
ced, formeth a battery for 4 peeces of Cannon 
the ſame forme is to be proportioned to th 
neceſlity of the occaſion. 


C. PtLaTs I. 


Is the Profile of a battery, ſhowing hoy 
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it is elevare from the Terra-plain , with the 

depth of the ditch , which encloſeth it. Alſo 
ſhowing that the hinder part of the Platform 
is elevated above the fore-part, both to refiſt 
the recoyl of the Peece, and alſo that it may 
with the greater eaſe be drawn forward again. 
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PraTte XII. 


How to pierce through a Counter- 


_ ſcarfe, andto make agallery over 
a Moar. | 


A. 


When you are come with your Sap, to the 
Parapet of the Covert-way, then you muſt make 
batteries to beat down the flankes, and other 
places of defence of the Fortreſſe. And then 
begin withall to pierce into their Counter- 


ſcarfe; and for the better effecting thereof, it |. 


it be high, you muſt make an entrance in- 
ro it througha Myne, as G. H.1. K. and F. L. 
in the figure C. demonſtrate. 

Being gotten through the Counter-ſcarfe, 
and come to the edge of the Moat, preſently 
caſt abundance of fagots, bruſh, and earth into 
It, to fill it vp; thereon place your gallery. 


' .D. PLAT 13» 


Is the pattern ofa Gallery,to be made ofOaken 
planks,ſupported with ſquare frames of timber, 
8 foot high, and 6, 7 or 8 foot broad, for the lar- 


ger it is the better it is,and the more my 
onde tba I mare 
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march a front init; the frames or ſupporters 
may be ſer 5 or's foot a{under, according as 


your plankes will hold our for length, as from 


A.toB. and it is to be planked withinand with- 
out, and the ſpace between, to wit, ſo much 
as the thickneſſe of the poſtes, being about 6 
inches thick, muſt be filled with carth, ro ref{iſt 
the force of ſhot; andabove onthe rop of the 
gallery, you muſt ſpread earth a toot, or halte 
a foot thick, to keep it from firing. 


FE. PLAYS 13. 


Shows that when you have put over a gal- 


lery, (as is faid ) then you mult begin ro myne, 


as you ſhall find the place to give beſt accom- 
modation, either ro your right, or leir hand, 
high, orlow ; (ifthe water hinder .not) my- 
ning and working as followeth , 

The earth thar is digg'd out of the Myne 
muſt be carried away through the gallery in 
wheel-barrows, whither you will: you may 
caſt it into the water towards the Angle of 
the Bulwarke,, and ſo fill up the Moat with 
it. Mark well the turning of your Myne , to 
prevent Counter-myning. | 


A Counter-myne. | | 
Counter-mynes are made in Ramparts 0 
I 4 Bulwarkes, 


48 ENCHIRIDION 


Bulwarks , at the firſt new making of a For, 
being ſome 5 or 6 foot high , and 3 or 4 foor| 
broad. Inthem the leaſt noiſe thar is made on 
the ourfide is to be heard, and which way rhey 
work , by which means you may hinder them 
the better from myning. 


| A Myne 

Is commonly made inthe form of a Parelle- 
logram, or along Square, to wit, the chamber 
in which the powder 1s laid, muſt be 4 or 5 foot 
high, and 3 or 4 foot broad, and in length an- 
{werable to the ponderouſneſſe, or weight of 
the Bulwarke, and according to the breach 
which you intend to make. The entrance into 
the chamber muſt be bur 4 foot high, and z foot 
wide, that jt may be theeaſter ſtopp'd ro hin- 
der the exhalation from breaking out back- 
wards. 

Then having chambered your powder, and 
nored well rhat thoſe within have not diſcove- 
red it: you muit ſtop, and ſhut up your myne 
exceeding firm, that it may take the betrer et- 
te&. To doe this, the beſt way will be to ſtop 
it zt E. with 2 huge plankes, and ar the ſaid 
entrance at E, drive great ſpars of timber into 
the earth , to reſiſt the recoyle of thoſe 
planks, as firm as poſſible may be, it being of 
great concernment tothe Work. The _— 
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f.g. and H.1. is 4 foot broad, and g.h. and 
F. I. 6 foot long- Oftentimes the breadth is bur 
three foot, the better to be aſſured of the poſtes, 
and plankes reſiſtance. In one of your plankes 
muſt be a hole for the train, thar is to fire the - 
powder , to enter the chamber, which rurines 
from E£.to B. theturnings B. C. D. E. 1s made 
todeluderhe beſieged. ' & 
Some are of the opinion,that a barrel of pow- 
der will blow up twelve foot of earth , accor- 
ding to which computation, you may make 
_ chamber,and lay inas many barrels as you 
all rhink convenient, | 
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ell PLatz XLIIL. 


A. 


Is « Scenographicall Ortography , or upright 
erection of a work in Proſpective. To farisfie 
the curious what proſpect a Fortreſle yeildeth 
being ſeen from aloft, 


B. 


Shows firſt how and in what manner batre- 
ries areto be raiſed, and where to be placed, 
which way they are to play,and forthe more 
expedition, how the gabions are placed thereon 
in place of a ?arapet : as the batteries 10, 11,12, 
13,14, 15, 16, 17, 19, and 20, doe plainly de- 
monſtrate. Secondly, it teaches the Defendant, 
if an enemy be got into the skirt of a Bulwark, 
aS 2. h.to make him gain the place foot by foot, 
by making the cuttings of F. L. M. whereof 
#.0.P. is the ditch, making the Angle /. as 
much pointed, as poſſibly may be , that rhe line 
F. l. and L. M. may the better be ſeen from one 
another, carrying the outward edge of the ditch, 
N, 0. and P. as near the skirt g. h. as poſſibly 
may be. If the whole face be not ruined, but 
only the angle of the Bulwark , as &. the angle 
T. from the Tenaile S.T. Y, will be fittingeſt 
ro be made, as a cutting off. Pratt 
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PraTeE XIV. 


Shews the manner of Quarters for a Regi- 
ment of Foot. 

K., L.M.N. 0. P. is the Colonels lodging. 

9.R.8.T. his Kitchin and Stable. 

H. 1. the Captains lodgings. 

G. the crutches , or forks, againſt which the 
arms of each company are ſer, in the head of 
the Hurts of each company. 

A.B.C.D. the Souldiers Huts, each file 
containing 25, cach Hur 2 Souldiers, each com- 
pany 2 files. 

E. F. are the Sutlers Huts , which are madef 
ether larger, or ſtraiter , as occaſion ſhallre- 

uire, leaving a little ſpace between each of 
them for their more freedome, and to prevent 
the danger of fire. 

The Lieutenants, and Enfſignes , have their 
Hurs each in the head of their Company,whole 
entrance fronts ro the Arms. 

» The Serjeants Hurts open toward the Sutlers 
Huts , and are placed in the reare each of his 
own Company ; and by the Surlers, to prevent 
all diſorders that may happen. 

The Souldiers Hurts have their fronts, and 
openings, berween each file , including each 

Compan 


XUN 


FO 


I OTTOTTTITTITNN 1% 
ooo UA rTEnttt 


ALELELEHD DUEL. 


AaLLLIIEFEECIALHTTETI 

VEHTEEESDSESPHUMNERS 

ETHSSRSENSEADDS 
LLICIS EL 


oY 5 0 5 9: 6. 
j | ' 


4 


LEE 


T OAH 44 CALC 07 


hd 
N 


— 


 SSDESESUL 
(iS MIS A & 47; 


YT + = 4- = hrncberned 


1- 


©. 4 Je 29 


4 


of FORTIFICATION, 53 


Company, apart by themſelves, as the 2 our- 
ward fites A. C. and þ. D. demonſtrate. 

I conceive it needlefle to particularize the di- 
menfions here, in reſpe& many are marked on 
the Plate, and anexadt ſcale ſupplies the defe& 
ofthe reſt. 
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Prate XV. 


Foraſmuch as the ſecrets in the Art of Gun: 
nery, are many and numerous, and that I intend 
this book for the pocket ; and that thoſe myſte- 
ries are publiſhed and layed open already by o- 
thers, of great, and profeſſed skill, and ſcience 
therein; I muſt both neceſſarily , and doe pur- 
poſelyomirro ſpeak thereof; yer I hold itcon- 
venient to pourtract the 4 principall, and chief 
peeces of Artillery uſedintheunited Provinces 
inthe Netherlands, ( from the which 4 all o- 
thers have their reaſons, and proportions, cither 
byencreaſing , or diminiſhing. ) Becauſe their 
ſhapes ar leaſt wiſe may be available ro ſome 
founders, who perhaps art {ome time may have 
no better helps. 

The firſt is a Falconet, weighing ſome 2102 ! 
weight of merall, and carries a 6 pound ball. 

The ſecond is a Frzeld-picce , weighing about 
32001, of mertall, andcarriesa ball of 12 pound 
weight. 

The Spoon, or Ladle wherewith a Peece is 
laden, (and is made of Brafle or Copper) is pro- 
pRng tothe buller,as the figure moſt plain- 


ly repteſents. 
Prars 
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a XYL.- 


The thirdis: A Demi-Canuon , weighing a- 
_ 4500 !. of metall, and carries 24 pound 

all. 

The fourth is a whole Cannon, weighing 
about 7000 1. of metall, ( or,as ſome will have 
it, 5600 pound) and carries 48 pound ball. 

Laſtly , 1 have drawn the 1chnographie of a 
Peece, whereby the parts , and form ofa Peece 
may the more perſpicuouſly appear; wth in- 
ſtruQions of the terms of each part, which moſt 
properly belong thereunto , plainly; denoted by 
the letters of the Alphabet , which are as fol- 
loweth. 

A. B. the Diameter of the muzzell, concave, 
or boar of the Peece. 

C. the freeze. 

C. D, the neck. 

E. F. the Aftragall, or Coronice ring. 

G. H. the re-inforced ring. 

T. XK. the Trunions. 

Z. M. the Chamber. | 

N. the baſe-ring,and the touch-hole,marked 
out to fall juſt with the end of the boar, 

0. the Caſcabell, or pummell. 


A. Ls 


of FORTIFICATION. 57 


A. L. thevacant Cylinder from the charge, 
for the guide of the ſhot. 

M. 0. the breech. 

M...N. the thickneſſe of the merall ax the 
breech. 

The upper mould at 4. B. is the muſſell- 
Ring, or Coronice, 
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Repreſents the ſeverall parts of a Carriage 
forthe field, the dimenſions thereof are to be 
fitted according to the proportion of the Pee- 
ces, for which they are to be made, which may 
thus be found our. 

Meaſure the Peece for which you intend your 
Carriage from the Trunions to the Caſcabell, 
or pummell at the breech; then having firſt 
drawn an exad& draught , or copy of theſe fi- 
gures,(though much greater, yer correſpondent 
mproportion)divide the cheek of your Carriage 
from the hole for the Trunion. to the breech of 
your Carriage, into ſo many parts, as the 
meaſure which'you ſhall rake from the Pecce 
ſhall dire, and by that ſcale make all the ap- 
purtenances proportionable. Thus having 
found your dimenſions, the Plate lays open the 
forms very perſpicuoully. 


%* 4 


..3 *s a» a> Trav a> #3 4: MN 4+ 


- 5 a rlanke fitted {or a checke 


or Al carri a ge A 


- 


B . &hodd && 


W 


_— 


" 1 Carriac C for the Feild. 


Wit all \  / In worke , & Parte Ly 


0 Sm helenguriy thereunto. 
| o Lg tg ; s 
| o| 2 Fas, - "Re [—— 
— | os Wag < J\, 
| — | F\Q © 


the plaine . "Is | 2 
4d & -loauted. 


Go ENCHIRIDION 


Piate® XYIII. 


Expreſſeth the Carriage compleated, thar is 
to ſay,joyned together,8 in all points fitted for 
the Peece, and ready for the march.If you  fol- 
low this figure in each particular of its Iron- 
work, nothing there but will ſhew its neceſſity 
inthe uſe thereof; and ſo experience will ſave * | 
me the labour. 

The ſame way (as before) will ſerve to find 
its meaſures. 
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Pratt XIX. 


Fire- works, and eſpecially the Petard and 

the Granado, being very neceflary for divers ex- 

- ploits and feats inwar, I could not omit to make 
ſome mention thereof. 


The Petard 


Is made of ſeveral ſizes,and bigneſles,having 
reſpe to the place unto which it is to be ap- | 
plyed; Ir is made of fine orred Copper, mixt 
with a tenth part of Braſſe, and firſt, that for 
the bridge is commonly of this proportion , 
I1 inches long, and atthe breech 7 inches anda 
halfeabaur, and 5 inches wide within ; the me- 
tallat the breech muſt be one inch, and ; part | 
thick, and ; aninch thick art the neck, without | 
reckoning the Muſſell-ring , the mouth 10 in- | 
ches widez and there muſt be a pipe added to 
lengthen the touch-holez as the figure expreſ- 
ſeth. It muſt weigh from 60, to 70 pound of 
metall. 

2. Thar for gates with Perculliſes, muſt be 
9 inches long, ;. of an inch thick at the neck,and 
one inch ar the breech. The mouth 7 inches 
wide, and 6 inches wide on the our-ſide of the 
breech, and 4 within. It weighs neer upon 40 
pound of metall, 3- Thax 
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3- That for ordinary Gares, as alſo for Pal- 
liſadoes, muſt be 7 inches long, ; part thick at 
the, neck, and * parts of aninch thick at the 
breech. The mourh 4 inches wide, 3 inches 
and an: at the out-fide of the breech, and 3 in- 
ches wide within. It muſt weigh neer upon 
15 pounds 

The charge of the Petard for the bridge, is 
from 5 to 6 pound of powder, of thoſe for ſtrong 
Gares, from 3 to 4 pound. 

And for Palliſadoes from one pound and an 
half to 2 pound of powder. 

They muſt be charged with the fineſt pow- 
der that can be had, beating ir hard into the 
Petard , ( but not ſo that you bruiſe the grain 
thereof ) and ſtopping it with a wooden tren- 
cher or peece of board of an inch thick, very 
juſtly fitted thereunto, with waxe melted in- 
ro the rifts ro keep out water; if it ſhould per- 
chance fall into the water. | 

The Petard muſt not be charged up to the 
mouth, but there muſt be the breadth of. 3 fin- 

ers left vacant, the which ſpace muſt be fil- 
Fed with rowe ; hard andcloſe depreſſed, with 
a linnen cloth bound about the neck of rhe 
Petard , and ſtrained over the mouth thereof, 
roholdit in. The touch-hole muſt be ſtopped 
with cork, and over that , covered with a ſea- 
redcloth to preſerve it from water, or wet. 
E 4 The 
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The Petard is to be primed with 4 mixrure 
which is ſomewhat ſlow in operation, rharrhe 
Petardier may have leiſureto retire, before the 
reverſe of the Petard ſurpriſe him; it is thus 
compounded. Take 3 parts of fine powder, 6 of 
Sulphur, and 9 parts of Salt-peter : pound eac 
of them apart very ſmall , then mixe them to- 

ether ih a diſh with a ſtick , then pour oyle of 
| os into it, by little and little, (till ir becomes 
a paſte) then ler it drie thoroughly in the 
ſhade, and ſo lade your pipe therewith. 

To prevent all miſchief, you ought to be 
well aflured of your compoſition;and rhe length 
of the pipe you mein to apply to the Petard, 
yet the ſooner it does execution , after the Pe- 
tardicr js (afely retired, the betrer it is. 


The Granadg 


Is likewiſe made of Copper; caſt in form of 

4 perfe& Globe, allowing half an inch,or ſome- 
times more for the thicknefle of the metall, 
which is co be equally thick in all places : and 
is filled with fine powder, with a pipeof Iron 
ſcrued into it, and filled with a flow compoſlt- 
tion toprime ir. They are made of divers big- 
neſles; proportioning them to the weight ofthe 
buller , belonging to the Peece 'our of which 
they are to be ſhot; Tf they exceed the boar of 
| | | j) 
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& Canton; then we rhey » be fiat out of 1 uy; 
ter-Pette 5 made-fbr''t ond ; 'rhey, are 
ſomeritnes thade to be caſt : 

Bur becauſe tHefe rhings fre bo clnertt 
kftiown, 1 ebnceive it; ts "Bik toft labour t6 
fricntion them #t all. But having u-vety ox 
cellene Machine ;' in natute of x Fwd I < Lk 
not chooſe but publ;h ir; forrhe! my IN! 
vention ; and: neceffity ſe th of, which 
as followeth. 

If you ſhould chance ro have occaſion for 
a Petard,and ſhould be deſtitute of any in rea- 
dineſſe , or of a Founder or merall to caſt ir; 
then take a firkin, and place therein a little 
barrell filled with 40 pounds of powder , the 
which muſt have a pipe of iron ro reach juſt - 
intorhe midſt thereof , charged with the flow 
compoſition aforeſaid. The vacuiry betweenthe 
ſides, and the heads of rhe firkin, and theleſ- 
ſer Barrell muſt be filled with ſtones, and the 
joynts thereof muſt be run full of grain, to 1- 
nite them, as it were, into one body, The grain 
is made of Bees waxe, and Roſin, of each a 
like quantity , mingled with the duſt of brick, 
or ſtohe. The figure | 


jr 


A. 


Repreſents the form therept to your view, 
ſhewing 
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ſhewing the infide, And being hooped and 
banded with Iron, as the figure C. preſents _ 
with croſle bars of wood at the heads as 4. ler 
the Petardier have ſuch a hook and ſcrue as B, 
expreſſes, and having ſcrued:the ſame faſt into 
the Bridge, Gate, or Palliſadoes, deſigned rg 
be broke up, let him hang this on the hook, by 
che bail onthe top , give fire, and look to him- 
ſelf; andit will doe notable execution. 
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PlraTE XX. 


Having gone through the principall heads 
of Fortification, and other matters tending to 
ation , I thought it would not be very imper- 
tinent toend with repoſe ; that being as it were 
the wher-ſtone ro the former, and thus I have 
fignred it. Two officers ſleeping ona bed made 
of leather, wind-tire , and blown up to bear 
them from the damp , and unwholſome humi- 
dity of the earth; the which from its quality 1 
call a Ventilet , ſignifying a bed of wind. Thar 
they are now any where in uſe, I know not; bur, 
char they have been inuſe, Iam certainy and, 
chat it is poſſible and very convenient,l am moſt 
certain. For being made of Nears-leather, and 
6foor ſquare, or ſomewhat more, the wind be- 
ing let our, it will be of good uſe to cover a 
Sumprtier, and ſo earn its carriage. The Dia- 
gram on the Table dire&s for the making of 
it thus. 

Provide you of two large Neats-hides , out 
of which you muſt cutrwo Peeces in form of 
the Parallclogram, or long Square, A. C. D.F. 
being between 8 and 9 foot long, and four foot 
broad, or thereabout ; that the corners A. and 


C. being doubled over , and joyned at F. the 
lines 
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of FORTIFICATION. 69 


| lines D. B. and B. and B. E. (which muft be 2 
| ſides of the bed) may bes foot long, or better, 
as it is deſired. Then having ſowed the ſeam 
D. F. cloſe, and faſt; (and conſequently rhe 
fellow thereof in like manner ) In ſowing 
the'z peeces together}, in the Diagonall ſeame 
D. E. place the Semi-diagonals , alternate; ro 
wit, B.F. on the one fide, and F.G. ( asthe 
prickt line denotes) on the other ſide; becauſe 
it is eafierto faſten 2 corners to a whole fide, 
then all the four corners together. There is no 
other way to make it of fewer ſeams, neither are 
they ſo apt to break our , by lying on them, as 
ifthey were ſewed about the ſides. The cor- 
ners ought to be rounded off, rogain a thick- 
neſſe : It being conveniently made, according 
tothe former dire&ions,to contain wind. At one 
of thoſe corners, where the Semi-diagonals 
commeth (asar 6. or g. becauſe there is bur one 
ſeam to hinder) it muſt be left open; with a 
gut, of thin, and ſubtile leather faſtned unto it 
(that will choak very cloſe ro keep in the wind, 
if the bed ir ſelf ſhould chance to beroo ſtiffe, 
and hard)in which muſt be faſtned a little block 
of wood, with a {crue-hole through ir , juſt fir- 
| ted to the nozzle of a pair of bellows: Then 
having ſcrued in the bellows, blow ir up, till ir 
is barder , or ſofterto your humour: then with 
a {mall leathern-rhong, or peece of ſtrong whip- 
cord, 


70 EN( HIRIDION 
whip-cotd , between the noſe of the bellows 
and the bed, choak ir cloſe. Then ſcrue ina 
ſtopple'(which you muſt have in readineſſe) in- 
tothe wooden Plugge. And to make it the more 
certain, you may choak it once more juſt with- 
out the {aid ſtopple, then remember to pur off 
your ſpurs, and doubtlefle it will contain the 
wind, and beare you with much eaſe, from the 
cold ground. 


FINIS. 
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A TABLE, 
Explaining the moſt difficult words, ahd 
terms of Arr, uſed if this Book : 


Alphabetically ſele&ed, for the help of 
the plain Engliſh Souldier. 


A 
Ngle, 1s a Geometrical terme for a Corner, included 
by two lizes, of which there are three ſorts ; to wit, 

A Right, An Acute, and An Obtuſe Angle. 

1, A Right Angle, /s when the two lines meeting doe 
fr ame a juſt ſquare eAngle of 95, Degrees; 

2, An Acuie, {s when the two lines doe encloſe leſſe thin 4 
Square, thereby becoming more (harpe, and therefore 
Acute, from the Latine word Acutus, ſharpe. 

3. An Obtuſe Angle, [s when the two lines doe include 
more then the Square, making it thereby the more blunt 
ard aull, ard istherefare called Obtuſe, from Obtuſas, 
which is Latine for blunt,or dull, 

Aflragall, 1s a termof Archiettare, and is (according to 
Vitruvius, an arcreut and famous eAmthoy thereof) a 
ring to deck or adorn the neck of a Columne; and us there 

fore transferred to the Cannon, agreeing ſomewhat in 
ſhape with the Columne, of Pillar, 

Avenue, ( «mes of the French, and ts the ſpace that is left 
for paſſage to and fro, in and out a Camp, Garriſon, or 
.D marter : when the place iseither fortified with a line of 
Communication, or Barrocads's, 

F Capriccio, 


The Table. 


C 
( —_ Is an Italian word far the rongh draught, 


or firſt invention of any thing ; and is to beprononuced, 
as if ut were written Capritchio, 

Center, 1s an individnall point in the middle of any thing ; 
eAs the Center of the Polygon is the miaale of the Po- 
lygon : a terme in Geometry. 

Counterſcarfe or Counterſcarpe, 1s that fide of the 
moate, which s oppoſite to the Fortreſſe, 

Cylinder, 1s that part of the bore of a peece which re- 
mains empty when the peece is laden, and takes its appel- 
lation from the latine word Cylindrus, the roher by 
which the bore was formed, 


D 


Ecagon, 1s a Greek comprnnd, and it ſgnifieth a ff. 
grre of tenue eAngles, 

Dodecagon, 1s lkewiſe a Greech, word, ſignifying a-f. 
gure of twelve eAngles. 

Degrees, A degree according. to the CIMathematicks it 
che 360, part of the circumference of the world, eAnd 
couſequently of any Circle ; for Euclide affirms all Cir- 
cles to be equall. So that the Circle ſo divided, (to wit, 
into 360, parts) being cut at right Angles inthe Center, 
each Quadrant thereof ſhall be of go. Degrees, 

Note, * 


T hat all Calculations for the Degrees of eAngles have r4. 


ference toa( rele ſo arvided. 
Demi, /s the halfe, as a Demi-Cannon, (that «) hal, 
4 Cannen, 


that is demonſtrated by lines 3 a Greeke compo 
Diamete! 


by 
Diagtam, A word «ſed by the Mathematicks for 7 thin 
nd, A 


| mitude ts a continue 


4 (1 


The Table. 


Diameter, 1s 4 Geometricall terme, derived from the 
Greeke for the extent of a Circle, and is a —_— or 
meaſuring line, that croſſeth from border to border, or 
from [ide to ſide of any Figure. 


E 
[7 Nechiridion, Signifies a handful of any thing ; alſo 4 


manuell, or portable volume or booke : it is originally 
compounded of Greeke words, which doe include ſo much, 
Enneagon, 1s alſo compounded of the Greeke, ſignifying 4 
Figure or ſuper ficies conſiſting of nine ſides, and Angles, 
but it chiefly takes its denommatnion from its Angles, 
Exteriour, /s the outward part, of fide of any thing. 


G 


FTYEometry, eAs Adrianus Meting defines it, is the 
eArt of meaſuring well, 

Now to grove you ſomewhat more ſatufattion herein; I 
will a little enlarge thus definition, being aſſured that it Can- 
not be loſt labonr for ary who deſires to peruſe this Booke. 

I. Tomeaſyre well, is to interpret, and exerciſe the meaſn- 
rable nature, power, propriety, ſtate, and uſe of any thing, 

2. The ſubjeft of F cometry is Magnitude, and CMag- 

quantity,whoſe parts agree to a common 

terme, but aterme ts the extreame of magnitude. 

3. CMapnitnde, is either a line, or a lined figure. 

eA line, ts onely magnitude mm length. 

A lined fignre is mads out of lines compoſed : or 4s Ramus 

defines it, 


| Al lined Figure, is more then Magnitude in length, and is 


either a Superficies, or a Body. 
A Superficies, 1s ovely the ſurface of a lined fignre of length 


F 2 A Body, © T 


The Table. 


A Body, [s 4 Figare conſiſting of length, breadth, and 
depth, 
The firſt part therefore of meaſure, us ts be underſtood of 
lines, 
The ſecond of Super ficies, . 
But the third, of Bodies, 
So mnch ſhall ſuffice to explaine what Geometry is, 
but ro ſhew amply ics extent and power, requires a 
greater writer and volume. 


H 


H Exagon, Is 4 Greeks comporna, ſignifying a Figure 
of ſixe eArgles, 

Heptagon, 1s in the like manner compounded, and derived 

- of the Grecke, and doth ſignific a Figure conſiſting of 
ſeaven eAngles, 


I 


Soceles, Looke for Triangle 
Ichnographie, /s a deſcyption of any work, according 
to its tratt or tracery on the ground, 4s it were the foote. 
ſeppings of the worke. It is a Greeke word, 
Interiour, 1s the inward part or fide of ary thing, 
Irregular, 1s 4 dr/agreemg of the one ide, (or more) tothe 
reſt of the Fignre, which cauſeth alſo an incoherence a- 
mong#t the eAngles : wherefore any Figure whoſe eAn- 
gles and ſides doth diſagree in dimenſion, us called a 


irreoular F. igure, 


O | 
Blong, 1s a Geometricall terme for a Ouadrangula 


Figure, whoſe length exceeds its breadth, of whici 
the # proper (diſting niſhed by their ſeveral terme!) 


Afi 


ict 
164) 


The Table. 


are theſe ſixe following. 
1+ Seſquialter, Which i when halfe the height is added to 
I: length, 
2, Seſquicertia, Which is when a third part. is addedte 
its length, 


- 3+ Seſquiquarta, T hat is when a fourth part is added, 


4+ Diagonea, Which is when the Oblovg is increaſed to 
the length of the diagonall of the ſingle ſquare, 

The Diagonall, /s a le drawn from corner to corner, 

5+ Superbitiens tercias. /o called(quaſi luper bis tertias) 
becauſe the length thereof 1s encreaſed by two thirds, 

6, cAndlaſtly, Dupla, which is adouble ſquare. 

T he which ſeaven proportions of ſquares : to wit, Quadra- 
tus, or perfett [quare: Seſquialter, Seſquitertia, Sel- 
quiquarta, LViagonea, Superbiriens tertias, 4nd the 
Dupla, or double ſquare, are held to be more pleaſing to 
the ſight then any mediocrity between either of the ſaid 
proportions, 

Octogon, From the Greeke ſignifies a Figure which con= 
fſteth of eight «Angles, h : 

Orthographie, cAlſo 4 Greek componnd, ſignifies inthis 
place chiefly the npright erettion of any work, as it doth 
preſent it ſelfe to the view being finiſhed. As alſo it i 
ſome times taken for true, and exatt writing, 


P 


Arapet, 1: abreaſt worke taken from the Italian, ſigni- 
fymg equall tothe breſt, or breft high, 


| Parallelogram, 1s any Figure which hath his lines every 


where a like diſtant, each fide running parallel one unto 
the other, 
T hoſe lines are ſaid by Euclide to be parallel, which being 
drawn forth to an infinte extent, ſhall run equi»Iiſtant, 
F 3 and 


The Table. 


and neither croſſe, nor touch one the other, 
Pentagon, 1s a Figure of five Angles, Greek, 
Peroration, T he concluſion, or of part of a diſcerrſe, 
Polygon, 1s ary Fignre compoſed of many Angles,and may 
be applied either ro the Regular, or Irregular, 
Profile, eAn Italian word for that deſigne that (howes the 
fide with the riſing and falling of any work, as- a face 
drawn ſide-wajes,ts called the Profile, 


R 
RT. T hat ts uniforme, or alike in all parts, both 


in forme and dimenſion, 
S 


Sg Ap, or trenches of Approach, | 
Scala, or a Scale, [s 4 meaſure proportionable to the 


drazght ; as the jnſt meaſure muſt be to the work it ſelf, 
whether it be of Feet, Yards, Perches, or Rods, And 
# the ouely compenatona, and exatt demonſtration of the 
proportions of any work, which is to beexpreſſed by de- 
ſigne, 
Seenographie, 1s the modell or draught of any work preſent. 
' edwith its ſhadowes, according as the worke it elf ſhowes, 
with its dimenſions according to the Rules of Pro 
ſpeitive, | 
Semi, that is to ſay, the halfe ; As a ſemidiameter, half: 
the diameter, 


T 
Riavgle, ef Figare of three eAngles, of which there 


are fixe ſorts, 
1, Equilaterall, Yhich i when the three ſides thereof are 
#f an equall length,andthe Angles all equall among them 
[elves, | | 2, An | 


The Table. 


z. An Iſoceles triangle, 1s that which hath tws equall 
ſides, and two equall Angles oppoſite to thoſe ſides, 

3. All irregular triangles, Having three wnequall ſides 
and Angles, are knowne in Geometry, under the terw of 
Scalenum, 

4+ An Oxugoneum, 1s 4 triangle having three acute 
eAngles, 

5. An Amblugoneum, 1s a triangle having two acnte 
Angles, and exe obtuſe, 

6, eAnd laftly, an Orthogonenm, Ts 4 triangle which 
hath one right Augle, 

Theſe diſtinit Terms are properly to be given to each kind 
in a demonitration, where many triangles come in compe= 
tition for diſtinition ſake, otherwi/e it 15 not requiſiteto 
be too nice therein, 

There are many other words ( perhaps in the very expland- 
tion it ſelf) which to ſome may chanee need explaining, 
But 1 conceive ſuch are net worth) the taking natice of, 


PERORA- 


PERORATION 
Tothe Reader. 


S Iam not preſumptious enough to 
conceive this worke above the 

"> knowledge of moſt Gentlemen; 
who by their ſtudies have attained to 
greater perfections then can be pretended 
either in the Art or Language of this : So 
neither am I [o ignorant, to think that any 
illiterate and mean capacity , being nei- 
ther prepared by the ftudy of Letters, nor 
knowledge of Geometry, can attainto the 
Science handled in this Treatiſe, withour 
ſome more direct, and plainer language, 
then the proper Termes, be added to his 
induſtry. For the which reaſon, and for 
whole benefit alone (being alſo adviſed 
thereunto by ſome friends) this precedent 
Table was inſerted. Wherefore I conclu- 
ded it would be vain to write the particu- 
lar Ecymologies of each word, much leſle 


thoſe 


XUNM 


To the Reader. 
thoſe deſcended of the Greeke, ſince their 


Charatters would rather prove an obſta- 
cle,then any enlightning to the unskilfull. 
Bur I know the age wherein we live, af- 
fords but few that will confefle them- 
ſelves under that notion guilty of the ne- 
celsity of this Table. But on the contrary, 
in ſtead of deficiency, many are rather apt 
ro aſſume a power of Correction : who 
though they be not able to performe thar, 
yet will ſtrive all they may, to come fo far 
at leaſt as to find the fault, and rather then 
fail, if the'matter and qualitie of the work 
prove ſteel againitthe leaden point of their 
detractions, they will not ſpare to bring 
the quantitie within the reach of their de- 
{pites. 'The which if that be all they can 
object againſt this, (chough it, derogate 
from the honour of a Writer, as much as 
from the moſt experienced Capraine, to 
anſwer the Objections, or bold Chal- 
lenges of every empty, and idle humo- 
riſt: ) In pitry to their ignorance, I will 


afford 


To the Reader. 


afford them this ſatisfaction into the 
Handfull, written by an ancient Authour, 


Damocharis. 


My veueons fauciot Yaus, Paidiow. ont 
Ne parvaaverſeris, neſt ſua gratia parvis, 


Andthatthe worſt of Cenſures may lighe 
on themſelves, will bring them within 
the bounds of Ingratitude, if they doe ſtill 
perſiſt Calumnious : by befriending them 
(in lieu of their malicious carpings) with 
this heatheniſh linetranſlated into Engliſh 
left they ſhould be non-plus'd in their 


pretendings : 


Rejett not things becauſe theyr ſmall or few : 
For even the ſmalleſt harve their graces too. 


And ſo courtequs Reader, I humbly rake 
my leave, as much ſubmitting to the cen- 
ſure of the Judicious and Learned ; as 


lighting char of the reſt. 


Farewell. 
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ANINDEY, 


Directing to the particular and principall 
matters handled in this Booke, by the. * 
number of the Page annexed to the 
Contents. OY 


— 


ne » what it us, and its originall, 
Page 1.24,3,45- 

Termes of Fortificatiou demonſtrated, page 5 6,7- 

_ The ſtrength of a Fortreſſe, wherein it conſiſteth, 
| age 7o 

Calculations for Fprtification, layed open i Som 
rallrule, page 7,8. 

To findethe Contents of degrees of the Angle of any 
Polygon, _ page 8, 
Ina Circle given to deſcribe an equi-laterall tri- 
anzle, page IO. 

In a Circle gives to deſcribe a ſquare, whoſe foure 
ſides ſhall ſubtend that Circle, ibid. 

In a Circle given to deſcribe a Pentagon,or Figure 
of five Angles, id. 

In a Circle given todeſcribe a Hexagon, or Figure 
conſiſting of ſixe Angles, | page II. 

In a Circle given to defevie aHeptagon, or _—_ 
of ſeaven ſides and; Angles, ibid. 

In 


Index. 


InaCircle given to deſcribe an Otogon, ibid. 
Ina Circle given to deſcribe an Enneagon, ibid. 
In a Circle given to deſcribe a Decagon, page 12. 
Todeſcribe a Circle to contain any Polygon, whoſe 

ſides muſt be auſwerable to a line given, ibid. 
To fortifie an Equi-laterall Triangle, page 14. 
Ts fortifie a ſquare Fortreſle, with Bulwarks on 

the Angles, and with a Ravelin in the Tenaile, 


by a way pratticall, page 16. 
To fortifie a Pentagon, page 18. 
To fortifie a Hexagon, or Figure conſiſting of ſixe 

fiaes, and Angles, Page 20. 
To fortifie a Heptagon, Page 22. 
To fortifie ay Otogon, page 24. 


The additionall outworks belonging to a Fortreſſe, as 
Hornworks, Ravelines, half- Moons, and Coun- 
terſcarfs, how to be applied for the ſtrength, and 
defence of the ſame, ibid. 

| Calculations of the Angles of the foreſaid Poly- 
gons, and Fortifications diſtinitly placed in an 
exatt Table, page 26.27,28,29. 

The fortification of a Forme or Figure irregular 
demonſtrated, by which all other irregular Po- 
lygons, or Forms whatſoever may be fortificd, or 
made ſtrong. It being alſo an excellent direttion 
for the caſting of a line of Communication about 
a Towne, page 30. 

Gabions, or Cannon-backets, their ſeveral ſozes, 
and uſes, | page 31. 

Palli- 


Index. 


Palliſadoes, What they are, and how to be made,for 
the ſecurity of the Avenues of Campes, Quar- 
ters, (Fc. age 32. 

Saucidges, Their formes,and their uſe in works of 
Forttfication, page 34+ 

How to lay the ſods or turfs in the raiſing of aPa- 
raper, Page 35. 

A Triangular Inſtrument, very expedient ( in the 
laying of the tnrfs) to give each Rampart, Cur- 
tain, or Parapet, its due Talud, or ſloop deſcri- 
bed, ibid. 

The (hape and proportion of turfs which are general- 
ly uſed in the works of Fortification, page 36. 

To make a Turn-pike, with its forme and uſes de- 


ſcribed, ibid. 
How to fortifie a Square Fortreſſe with a Tenaile, 
page 38. 


To convert a Square Fortreſſe, formerly fortified 
with a Tenaile into a Fort Royall, keeping the 
ſame lines, as before forits —— 39.40. 

How to ſupply a Fort ſo altered, inthe defect of Out- 
workes, and a Falſe-bray, Page 40.41. 

How to run approaches toa Fort, when you intend 
to Myne, under either Bulwarke, or both, page 

| 42-43 

A Battery, how to be raiſed, page 44. 

Having brought your ſap to the Covert-way, how to 
pierce through a Counter(carf, to come to the edge 
of the Moate, page 46. 

| | How 


Index. ; 


How to make a Gallery wherein to convey the Myners 
over the Moate, - | Page 47. 
Having made a Gallery over the Moate how you muſt 
begin to Myne, and how continue it, ibid. 
A Counter-Myne, what it is, how made, and where 
zo be placed, ibid. 48. 
A Myne how tobe placed, with the quantity of pow- 
der requiſite & the ſpringing of the ſame, 
page 49. 
A Fortreſſe deſigned in Proſpettive, page 50. 
Where Batteries are to be placed for the defence of 
Trenches; which wayes they are to play for to bat- 
ter on the Bulwarks, and how the Gabions are 
placed thereon in place of a Paraper, for themore 
expedition, | : ibid. 
of Cuttings off, which & , when the enemy hath 
ſprung his Mynes, to raiſe uew workes for oppo- 


ſition, ibid. 
How to ©uarter 4 Regiment of Foot in the field, in 
a Learure, Page 52.53» 
The Falconet and Field-peece, their weights, and 
the weight of their bats. page 54s 
The Demi-Cannon, and whole Cannon, their 
weights and balls, page 56. 
Proper Termes belonging to the ſeveral parts of 4 
Peece demonſtrated, ibid 57. 


The ſeverall parts of a Carriage for the Field, with 
direttion to be made fit for any Peece, page 58. 
The Carriage for the Field, how to be joyned foge- 
ther, 


XUN 


Index. 


ther ,and how armed with Irons neceſſary, page 60. 
A Petard, Of what uſe, how to be made, andthe ſe- 
verall ſizes thereof, age 62. 
The charges of the ſeverall Petards, aud how to be 
charged andprimed, page 63.64» 
The Granado, whereof made, and in _ forme, 
how to be ſhot into any Towne, Fort or Outworke, 
1bid.65. 

The deſcription of a Machine in nature of a Petard 
made prattically, and to be uſed in default of 4 
Perard, ibid. 66. 
How to make 4 Ventilet or Field-bed, to be blowne 
up with wind, very neceſſary for all of ficers that 
have the conveniency of the Tranſportation there- 
of from place to place, page 68.69,70- 


4 A 
a % 
EI55 4 ; - 
. ” + * 
__ TS; 
- ; . 
- 


— IE SL1 et.” aa , V7 * : 5 tt V 
e "7 » N © I" : I A * ,- = k F > 2 IM 2 
F - - : ee . 
| *£"N 


Cha 8b0ephabappMMababaobentate 


. Tothe ComroSER 


of this worke. 


'0 Father Adam was the greateſt Prince 
That ever was or will azain, but ſince 

The revolution of that fatall hovre 

When 'ſinne from Tophet came with ſuch a poiver, 
Baniſh'd was Adam by th'- Eternall Word, 

And Eden guarded with a flaming ſword - 

So that we ſee with apprehenſious eyes 

The firſt great Court-of-Guard was Paradiſe, 
Tw:xt time and what you write ther's (uch affaance, - 
The Sun's but ſixe dayes elder then the Science ; 
And ſo well fortifi' d this Booke appeares 

That Criticks dare not ſiege it for their eares. 


Roz. CnamserL\lne 


